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2} AABFE. 3 FEE 250, 500, 750 mg/kg T, =4 400 mg/kg T, H=A 400 mg/kegoll FEF&
£ 500 mg/kge H7ISt FoFLOR Yol 97t uteAo] B Fof & & AF 9@ AV|FA, FA BA AlE 5
A HIYIREAUY 5L & Aot At 2AZ AAIAT. FAFESET FAFEES F7IRE H=79 5471
FA T2 AT AV FEA AE e AR A3t BE FoFA ASH 24 A7 FAE 94 e
Ztolg Holx] gttt FAEo] gk A At A = S| M= FAFEE 250 mg/kg 500 mg/kg Tl
A oA A FArEEen, YT FAREE 500 mg/kg Foldo]l RZHET ZUsch FEEEE 500
mg/kgZ 7Fet B2 400 mg/kg T2 tiRwol Blwsto] IgG =47} F7Fetien, X2t 22 HARE A WA
29 Z7PF BEE . olgt A= FAFEEY] PR FH FEEZ AU F=gol A W WY €
Aol a3 S Ut FF tFelt 716584E N 78 WIS AE AR E8E = U2 AR

o 2 dve FAFEEN FEC 71sA AekE sl BEFESC] WM A= WY 84 55 A4S

Abstract This study is to investigate increase immunomodulatory activity of Chungkukjang added with
Dendropanax morbifera extract. There are four groups divided that Control, Dendropanax morbifera
extract group, Chungkookjang group and Chungkukjang added to Dendropanax morbifera extract group
which of five mouses each group. Their immunological characteristics were compared with either
general Chungkukjang or non treated group in the tested male ICR mice. There were no significant
difference in body weight and organ weight. In the plaque forming cell assay, Dendropanax morbifera
extract 250 and 500 mg/kg groups measured significant increase over the control group. The values of
lymphocytes were significantly increased in the Dendropanax morbifera extract 500 mg/kg group
campared with the control group. In the general Chungkukjang 400 mg/kg added with Dendropanax
morbifera extract 500 mg/kg group, total serum immunoglobulin G concentration was significantly
higher than the control group and their spleen tissues observed proliferation of white puls. These results
demonstrated that Chungkukjang Added with Dendropanax morbifera extract was provided enhance of
immunomodulatory activity and suggest that it can be used as various functional foods, based on foods
promote immune system health.
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___Control - Distilled water
|_D 250 - Dendropanax morbifera extract 250mg/kg
|_D 500 - Dendropanax morbifera extract 500mg/kg

|_D 750 - Dendropanax morbifera extract 750mg/kg

| GC - Chungkookjang 400mg/kg

| __DGC - Chungkookjang 400mg/kg + Dendropanax
morbifera extract 500mg/kg
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756+1.05, 8.12+0.28 go] Z7IFUtk. GCEE
6.72+1.37, DGCH-E 6.76+0.57 go] Z71=]]}. &
AFEE BT 5o T DIt 5 A AFl Hlste] A
20| Z7ktaeH, DGCHEE D=0l Hla] Al 57}
ol tha Worout BAA fo492 itk A71FAY
=42 HEjshy S0l a3 A A5t E S 9
= Ao7 {oste] AuE dart 9y, 7t A ¢
7REMS] A2 A W B9 9 549 24 AEE <
A= QIeHR27]. 549 A®7t HE 7 A%, 329
FA7} Controld} th2 A0l H[5| D 7500
A AT A2 A FE2E750mg/kg Fo47F vR-20]
T Zgolo] H4S Yeifis 208 syl
waba] Fole FH FE2E9 sk T/} ok
o] A& & Ar]of mAE 4 m] gl At XY
wojok &k Aoz AYzhETt

70 FAE Adds 25 Control-Z} F-AFSH
Fom Aol BA= D 500, D 750, GCToA A%
9] 0.4%= Control w3} H]EBIH oY, D 25047
DGCZ2 Control 7ol B3}l 0.54%, 0.5% Z7}5t3t}.

Jang R8I A4 hoso] Wie A BIYBE
A7 FoIR AN ekt RSl FAZ S/t
B AR §) BmTe] FHo] teht vSola @
g-e SN BEstd £ ATOINE D
25020 DGCZY] Aek $A7+ 37kgel et we) 7]
o] Wskge Slstelrh

3.2 SRBCOf| Tt PFC test

FAFEET AT @ FA-HTFY Fojo] i
oAl AR WA B/ge}t o5E FFsH] el
PFC test® =A3t Ay, X=A|E(1x107/cells)d
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BE BH|EE [L-18, [L-69F TNF-e9] Alo]E71R19]
Ago] Z7HES ERIsHTH29]. E3E Q17He] BA|=St
TAol| FAURE Q9] ofghE FE2EE Foidto] HY
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Table 1. Organ weight of male ICR mouse fed experimental diets after 9 weeks.

Voiizzrjl Control 750 D(I;liékg) 750 GC(mg/kg) DGC(mg/kg)
Weight (g) 45284524 41.7442.05 43.00+3.33 45.10+4.28 42.5243.95 44.0245.65
Thymus 0.04+0.02 0.03+0.01 0.04+0.02 0.03+0.01 0.03+0.01 0.04+0.02
Heart 0.22+0.03 0.21+0.02 0.20+0.02 0.18+0.01 0.19+0.01 0.20+0.02
Lung 0.23+0.01 0.23+0.01 0.22+0.02 0.22+0.01 0.23+0.03 0.24+0.01
Liver 2.53+0.50" 2.2940.12" 2.1240.20°° 2.10%0.30° 1.74+0.20° 2.1240.32%
Spleen 0.18+0.05® 0.23+0.03" 0.1740.03" 0.18+0.03® 0.16+0.03* 0.22+0.02°
Kidney(R) 0.42+0.05 0.40+0.04° 0.34+0.03° 0.3240.03" 0.34+0.02° 0.3340.04°
Kidney(L) 0.40+0.03 0.39+0.04° 0.32+0.03" 0.31+0.04° 0.34+0.03° 0.34+0.04°
Testis(R) 0.13+0.01 0.13+0.02 0.13+0.01 0.13+0.01 0.13+0.01 0.12+0.01
Testis(L) 0.13+0.01 0.13+0.01 0.13+0.01 0.12+0.02 0.11+0.01 0.12+0.02

Control, no treatment group; D, Dendropanax morbifera extract: GC, General cheonggukjang 400 mg/kg/days; DGC, General
cheonggukjang added with Dendropanax morbifera extract 500 mg/kg/day. The values are means+SD for each group (n=5).
UDifferent letters are statistical significantly as determined by Duncan's multiple test (p<0.05).
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Fig. 1. Plaque-forming cell(PFC) assay by splenocytes
isolated from immunized ICR mice. The mice
were during oral administration treated with
D, GC and DGC for 9 weeks and
intraperitoneally injected with sheep red
blood cells(SRBC). Four days after immunization,
PFC per spleen cells was counted under a
microscope. Control, no treatment group: D
250, Dendropanax morbifera extract 250
mg/kg: D 500, Dendropanax morbifera extract
500 mg/kg; D 750, Dendropanax morbifera
extract 750 mg/kg; GC, General
cheonggukjang 400 mg/kg: DGC, General
cheonggukjang added with Dendropanax
morbifera extract 500 mg/kg. The data are
means+SD for each group (n=5). Value
significantly different from the control
(Duncan's multiple comparison test) at p<0.05
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9] w2 =A%t A7} D 5007(1.48+0.08 g/dL)°]
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. Comparison of immunoglobulin contents in
male ICR mouse during oral administration
treated with D, GC and DGC for 9 weeks.
Control, no treatment group: D 250,
Dendropanax morbifera extract 250 mg/kg;
D 500, Dendropanax morbifera extract 500
mg/kg: D 750, Dendropanax morbifera
extract 750 mg/kg; GC, General
cheonggukjang 400 mg/kg; DGC, GC added
with Dendropanax morbifera extract 500
mg/kg. The values are means+SD for each
group (n=5). Different letters are statistical

Fig.

significantly as determined by Duncan's
multiple test (p<0.05).
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Table 2. Hematological data from white blood cell of male ICR mouse oral administration treated with D,

GC and DGC for 9 weeks.

Group Basophils Eosinophils Neutrophils Lymphocytes Monocytes
Control 033+0.58 400265 29.33+5.03 60.33%3.21™ 633£2.31°

250 0.77+0.68 2.33+2.08 28.67+2.31 63.00£2.00* 2.67+£1.53"

D(mg/kg) 500 1.00+1.00 3.33£1.53 25.67+5.77 65.67+4.93" 1.33+2.31°
750 1.00+1.00 4.67+1.15 22.33£5.51 73.33+5.51¢ 2.67+£1.53"

GC(mg/kg) 1.67£1.53 3.00+2.65 23.00+2.00 70.67+2.52 4.00+1.00"
DGC(mg/kg) 1.33£0.58 2.00£1.73 25.00+3.61 65.33+2.89% 1.33£1.15%

Control, no treatment group: D, Dendropanax morbifera extract; GC, General cheonggukjang 400 mg/kg: DGC, General cheonggukjang
400 mg/kg added with Dendropanax morbifera extract 500 mg/kg. The values are means+SD for each group (n=5). "Different letters
are statistical significantly as determined by Duncan's multiple test (p<0.05).
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Fig. 3. Light microscopic pictures of the spleen tissue
male ICR mouse during oral administration
treated with D, GC and DGC for 9 weeks.
Histologic changes in spleen tissue were
observed using H&E staining. A, Control; B,
Dendropanax morbitera extract (D) 250
mg/kg: C, Dendropanax morbifera extract 500
mg/kg: D, Dendropanax morbifera extract 750
mg/kg; B, Ggeneral chunggukjang 400 mg/kg
(GO): F, Dendropanax morbifera extract
500mg/kg + Ggeneral chunggukjang 400
me/kg (DGC). Scale bars=20 gm.
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